Several climate events have been reported from the Early Holocene superepoch, the best known of these 21 being the Preboreal oscillation (PBO). It is still unclear how the PBO and the number of climate events observed 22 in Greenland ice cores and European terrestrial records are related to one another. This is mainly due to 23 uncertainties in the chronologies of the records. Here, we present new high resolution 10 Be concentration data from 24 the varved Meerfelder Maar sediment record in Germany, spanning the period 11,310-11,000 years BP. These 25 new data allow us to synchronize this well-studied record as well as Greenland ice-core records to the IntCal13 26 time-scale via radionuclide wiggle-matching. In doing so, we show that the climate oscillations identified in 27 Greenland and Europe between 11,450 and 11,000 years BP were not synchronous but terminated and began, 28 respectively, with the onset of a grand solar minimum. A similar spatial anomaly pattern is found in a number of 29 modeling studies on solar forcing of climate in the North Atlantic region. We further postulate that freshwater 30 delivery to the North Atlantic would have had the potential to amplify solar forcing through a slowdown of the 31 Atlantic meridional overturning circulation (AMOC) reinforcing surface air temperature anomalies in the region .   32   33  34  35  36  37  38  39  40 
these records onto the chronologically more accurate and precise IntCal13 time-scale (Czymzik et al., 2018) . It 143 was previously shown that GICC05 increasingly overestimates age during the Holocene, compared to IntCal13 144 (Muscheler et al., 2014) and this time-scale difference is estimated to increase to 67 (± 6) years at 11,000 years 145 BP (Adolphi and Muscheler, 2016) . We use the same Bayesian wiggle-matching approach as in Adolphi and 146 Muscheler (2016) , but here for the period 11,000-11,800 years BP to synchronize both the MFM sediment and 147 Greenland ice core records onto IntCal13.
148 Figure 2 shows both the ice-core and sediment-core 10 Be data once synchronized onto the IntCal13 time-149 scale using the 14 C production rate from Muscheler et al. (2014) , with the corresponding probability density to MFM2012 (+6/-19 years uncertainty with a 95.4% confidence interval), whereas the GRIP 10 Be data fit best 152 with 14 C by shifting GICC05 78 years towards present (+32/-8 years uncertainty with a 95.4% likelihood interval).
153
When comparing GICC05 directly to MFM2012, we find that the best fit occurs by shifting GICC05 72 years 154 towards MFM2012 (+4/-8 years with a 95.4% likelihood interval). There is thus a difference of 26 years (72 +4/-155 8 years vs. 98 +33/-21 years) when comparing GICC05 and MFM2012 directly, rather than synchronizing them 156 to IntCal13 first which illustrates the uncertainties inherent to this exercise. In the following, we will compare general indicator of changes in solar activity (Fig. 3a ). The stack of δ 18 O anomalies from four Greenland ice cores followed by a gradual decrease and a second but very small increase around 11,080 years BP. Titanium centered-191 log ratio data (Ticlr), determined by micro X-ray fluorescence (μ-XRF) from the same MFM sediment composite 192 profile (Martin-Puertas et al., 2017) , confirm the interpretation that the variance in varve thickness at the time was 193 mostly controlled by detrital supply to the lake (Fig. 3e ). It is important to mention that on a longer time 194 perspective, the changes described above in the sediments of MFM (Martin-Puertas et al., 2017; Rach et al., 2012) 195 do not exceed other fluctuations in varve thickness and Ticlr. Ticlr data suggest less runoff probably related to drier conditions. Therefore, a possible link to the dry "Rammelbeek 208 Phase" described from the Borchert peat sequence in the Netherlands (van der Plicht et al., 2004; Bos et al., 2007) 209 may be tentatively put forward although chronological uncertainties hinder proving this. We can now also 210 confidently deduce that the termination of the δ 18 O and accumulation anomalies in Greenland (the 11.4 ka event) 211 is synchronous with a large decrease in solar activity ( Fig. 3a-c ). More specifically, high levels of solar activity 212 prevailed throughout the occurrence of the 11.4 ka event in Greenland. Then as solar activity started to decrease 213 (circa 11,250 years BP) into a grand solar minimum that lasted for about 250 years, climate in Greenland switched 214 back to warmer and wetter conditions with higher δ 18 O values and accumulation rate. This is in accordance with 215 the suggestion of an abrupt warming (4° ±1.5°) in Greenland following the event, based on δ 15 N in the GIPS2 ice analyzed with Ward's clustering methods. By synchronizing MFM2012 onto IntCal13 (Fig. 2) , we find that this 231 compositional boundary is also coeval with the onset of the grand solar minimum (Fig. 3) precipitation, are significantly correlated to the new 10 Be concentration measurements, but also to the GRIP 10 Be 235 data and to 14 C atmospheric production rate ( Fig. 5 and Sup. Fig. 1 ). Because GRIP 10 Be concentrations and 14 C 236 atmospheric production rate are unaffected by environmental changes at MFM, we suggest that the catchment area 237 of MFM was likely influenced by the substantial changes in solar activity that characterized this period rather than 238 10 Be concentration at MFM being affected by this sediment compositional change. In support to this assumption, asynchronous relationship between Greenlandic and European climate, characterized by cold and dry conditions 268 over Greenland, but with no evidence of it at MFM, under high solar activity and a warm and wetter Greenlandic 269 climate as well as a colder conditions at MFM for low solar activity (Fig. 3) .
270
This pattern is consistent with a number of, but not all, climate modeling studies that find a top-down 
286
In the following we explore the solar hypothesis further by investigating a modern analogue with climate 287 reanalysis data. Figure 6a shows the surface air temperature (SAT) anomalies in the North Atlantic region for 288 periods of solar maxima compared to periods of solar minima in 20CR (mean ±1σ of the sunspot group numbers 289 from Svalgaard and Schatten (2016) between 1946-2011, see Sup. Fig. 2 ). It can be seen from the SAT anomalies 290 that a distinct antiphase pattern between Greenland and Europe is coincident with highs and lows in solar activity.
291
That is, Greenland experiences lower SATs during winters of solar maxima compared to winters of solar minima 292 whereas lower SATs are observed across Europe for winters of solar minima compared to winters of solar maxima.
293
This highlights the correspondence between the solar influence on North-Atlantic climate which has been proposed 294 to act during the 20 th century and the synchronized climate proxy records during the Early Holocene, in terms of 295 spatial distribution of SAT anomalies. Furthermore, this correspondence can also be qualitatively described by 296 comparing the mean annual temperature anomalies at both Summit (central Greenland) and MFM ( Fig. 6c-d) 
297
throughout an average of all 11-year solar cycles of the 20 th century (Fig. 6b ). Decadal temperature changes in 298 20CR at both Summit (blue curve in Fig. 6c ) and MFM (red curve in Fig. 6d ) agree qualitatively well with 299 centennial δ 18 O and δD changes observed in Greenland ice cores and in MFM sediments and during the period 300 ranging from 11,450 to 11,000 years BP (black curves in Fig.6c-d , note the different time-axes). Of specific interest 301 here is the average transition from high to low solar activity that is coincident with an annual temperature rise/drop 302 of ca. 1K at Summit/MFM. Assuming changes in water isotopes to be, in part, indicative of regional temperature 303 changes (Dansgaard, 1964; Masson-Delmotte et al., 2005; Rach et al., 2014; Fig. 4) , this decadal pattern between seasonal signal. It is therefore of interest to note that the spatial patterns observed in climate reanalysis is also 307 present during the summer, although to a lesser degree (Sup. Fig. 3 ).
308
It should be noted that the efficiency of the top-down mechanism remains largely unexplored for 
317
For the same reasons, another uncertainty arises from the relevance of using 20 th century climate 318 reanalysis as an analogy of Early Holocene conditions. In particular, the Laurentide ice sheet (LIS) is known to 319 have played an important role in the position of the North Atlantic eddy-driven jet by accelerating and displacing 320 it southward (Merz et al., 2015) . However, it is also known that the LIS waned to the point of separation with the 321 Cordilleran at about 14,000 years BP (Dyke, 2004) . According to a study based on a transient climate simulation 322 from the LGM (Löfverström and Lora, 2017), this separation led to a shift in the dominant topographic stationary 
